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TRACC - A National User Facility to Meet
USDOT Advanced Computation Needs

= USDOT and USDOE transportation research programes,
private industry, and state and regional transportation
agencies are moving to simulation-based design and analysis
for improvements in efficiency, economics, and safety

= Higher fidelity analysis in areas such as crashworthiness,
aerodynamics, combustion, thermal management, weather
modeling, and traffic simulation require access to state-of-
the-art computational and visualization facilities

= Argonne expertise in high-performance computing and
transportation system analysis provides the basis for a
national HPC user facility and a focal point for computational
research for transportation applications
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TRACC - High Performance Computing for
Transportation Research and Applied Technology
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TRACC High Performance Compute Cluster
+1024 core /128 compute nodes

+180TB Global Parallel File System Disk Storage
*160TB Archive/Backup Tape Storage

ANL High Performance Network

TRACC TRACC Cluster

Collaboratory
ANL Main Site

DOE Labs
StarlLight \ /
MREN ESnet
International - e, = .
Networks / Commodity - - —_—
: Ilinois ~ Internet |
Non-profit R&D & Internet2 'Sentury did Sl W
t )
Universities g 3 WA K12&1L
- / - Government
Turner-Fairbank
10Gbps  1Gbps  Other

High-bandwidth connectivity is provided via the Argonne
high-performance network to world-wide research and TRACC Collaboratory - Visualization,
education networks (Internet2 and ESnet) Access Grid, and Digital Conferencing
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TRANSIMS User Support and Training
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Background

TRANSIMS is an integrated set of tools to conduct regional transportation
system analyses based on a cellular automata microsimulator

TRANSIMS is an abbreviation for
— TRansportation ANalysis and SIMulation System

The TRANSIMS approach is based on the new paradigm of modeling individual
travelers and their multi-modal transportation based on synthetic populations
and their activities

Compared to traditional traffic planning approaches, TRANSIMS requires a
significant amount of data and computing resources

The software was initially developed at Los Alamos National Laboratory; it is
now being made available and furthermore developed as an open source
project:

http://www.transims-opensource.net
Latest Release: Version 4.07, released in July 2010
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TRANSIMS Background

=  TRANSIMS is a tool for regional analysis
— High demands on CPU time and storage capacity
— Runs on current high end Windows and Linux workstations

— TRANSIMS accommodates
e Large road and transit networks (>>100,000* links)
e Large populations (>>30,000,000* travelers)

=  General approach
— Simulate the travel behavior of each synthetic individual

throughout an entire 24 hour period based on representative

activities derived from survey data

— Based on highly detailed road and transit networks, individuals are traced
for every second of the day while analyzing their local interactions

— Routes for travelers are determined by a routing module that considers

time-dependent link delays throughout the 24 hour period

— Microsimulation is used to determine link travel times, rather than volume

delay functions

_é_mmsms Chicago Mode! - Road Network
e ™

i
LT
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* TRANSIMS has been run successfully with networks and populations of these sizes, but does not enforce actual size limitations. Newer 64-bit operating
systems do in fact accommodate even much larger networks and populations, typically limited by memory and operating system constraints.

\
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Scope of TRANSIMS Input Data
" |nput Data for Modules InpUt Data
— Transportation Network v
e Streets, Intersections, Signals Population
e Transit Routes and Schedules Synthesizer
e Land Use Data, Zoning Information ] v
— Transit Lines and Schedules Activity i
— Census Data for Population -Ic';l Generator
— Household Activity Surveys 8 ) v
— Itinerant Travelers and Trips 8- Route .
— Vehicle Characteristics and Prototypes gz— Planner
" Current TRANSIMS models are usually _ _‘
derivatives or extensions of existing _M'Cro' <
four step models simulator
— Populations and activities are ‘
bypassed, and trips are extrapolated Results

for each individual in the model .
Generalized TRANSIMS Flow Chart
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Basic TRANSIMS Methodology

The goal is to load traffic onto the network
and iterating towards equilibrium
— Travelers cannot achieve significantly
better routes when trying to choose a
shorter path, meaning that each traveler
chooses the route that’s best for the
overall population

Important constraint

— Travelers choose a mode of transportation
according to travel surveys; they are not
optimizing their travel by choosing modes

This is simplified

— Typically, some activities will need to be
modified as well to avoid unrealistic travel
constraints

The Activity Generator is typically not used
in current models — it needs significant
improvements

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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TRANSIMS Step by Step

Create a Road Network
Create a Transit Network
Obtain Transit Schedules

\ U.S. Department of Transportation
’J'f "\‘\. :

<
<

Input Data

v

Population
Synthesizer

v

Activity
Generator

v

Adeqpae

I
»

Route
Planner

v

TRACC Transportation Research and Analysis Computing Center

Micro-
simulator

A

v

Results

A




TRANSIMS Step by Step

= Create a Road Network
= Create a Transit Network
= Obtain Transit Schedules

* Methodology #1 ‘

— Obtain Census Data

<
<«

— Obtain Activity Survey

Input Data

v

Population
Synthesizer

v

— Run Population Synthesizer
— Run Activity Generator

Activity
Generator

v

Adeqpae

I
»

Route
Planner

v

" Create Travel Plans
from Activities using the Router

m  Test the Travel Plans in the Microsimulator
= |terate Between Router and Microsimulator

‘ U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center

Micro-
simulator

A

v

Results

A




TRANSIMS Step by Step
= (Create a Road Network InPUt Data
= (Create a Transit Network v :
= Obtain Transit Schedules POpUIat!On
Synthesizer
[ v
Activity
o Generator
=
* Methodology #2 ~ 8_ ) Route )
— Obtain Trip Tables 9\_ Planner
— Obtain Diurnal Distributions ‘
— Run Trip Converter 1 Micro- ]
= Create Travel Plans simulator |
from Trips using the Router |
® Test the Travel Plans in the Microsimulator Results

= |terate Between Router and Microsimulator

‘ ‘ U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center



Input Data - The Road and Transit Network e
\
Typically, street and transit networks are available Synesizer
from metropolitan planning organizations ¢—|_ Ac:/ity
Road and transit networks can be exported from other ) Generaig) |
traffic analysis tools into a fairly simple tabular format v
— Nodes, Links, Zones, etc. Input Data pianner | *
TRANSIMS is able to make use of some common GIS v
tools and formats with regards to network editing and L St
cutting \4
Results

TRANSIMS understands important geographic
projection systems (state plane system, universal
transverse mercator system, etc.)

Tools are available to convert TRANSIMS network components into GIS shape files

for effective visualization and editing

Tools exist to single out a smaller area within the simulation and to extract it from

the overall network based on complex polygons

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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The TRANSIMS Route Planner

The TRANSIMS route planner reads the
individual activities from the activity generator
and determines the fastest route at that time of
the day

Households are routed in a coordinated fashion
to allow for ride sharing, such as dropping
children off at school.

The algorithm considers a very detailed time-
dependent network based on link delays for
each link that vary during the course of the day

The transportation mode is part of the activity
record (or trip record); the router does not
choose the transportation mode but finds the
best route given the mode of transportation
(e.g. choosing the best rail or bus stations for
the traveler based on departure details)

U.S. Department of Transportation
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Results

The route planner is somewhat
comparable with services such
as MapQuest, but includes
time-dependent optimization as
well as transit, bicycling,
walking, driving, and more
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The TRANSIMS Microsimulator

= The Microsimulator executes all travel plans Input Data
determined by the router on a second by second basis v .
on a highly detailed network Micro- gyonﬁﬂgiggr
=  The Microsimulator uses cellular automata principles simulator Act:/ity
to analyze the interaction between individual vehicles, Generator |
producing emergent behaviors such as traffic m £ v
congestion ] = b
= The Microsimulator can be used to work on the entire \
metropolitan area or may be used on a smaller region oo e
only s
— Additional tools are provided to link the routing process Results
for the metropolitan area properly with the
microsimulation of a smaller region I
= The Microsimulator produces individual locations of all =

travellers and vehicles at all times

= The Microsimulator calculates new link delays that are
being used iteratively to selectively reroute some
travellers in the equilibration loop

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Route Planner and Microsimu

The route planner and the microsimulator
work in an iterative loop to equilibrate the
traffic assignments on the network

The router starts by using well-known
traffic assignment functions (BPR+) to
estimate link delays based on the number
of trips routed through each link

The router determines the optimal route
for each trip and creates precise travel
plans

The microsimulator tests the interaction
between the vehicles while following
these travel plans and determines a new
set of link delays replacing the ones used
previously by the router

The router and microsimulator iterate until
equilibrium is achieved

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Feedback

The TRANSIMS equilibration process iterates between router

Input Data

\4

and microsimulator

Population
Synthesizer

Some routes are not feasible, e.g.
— Significantly longer than dictated by the survey data
— Not feasible based on the given transportation mode

\4
Activity
Generator

— These trips or activities are passed back to the activity generator
to determine appropriate alternatives

Route
Planner

\d

In the Microsimulator, vehicles can stall because
they are unable to change lanes or make turns

=g

Micro-
simulator

— Passing the households that own the vehicle

4

Results

back to the router for new routing suggestions Feedback

may solve the problem

— Some plans cannot be followed because of time-dependent
road closures and other triggers

— These are the famous “lost cars” —a much criticized flaw
Tools are available to select households for rerouting based
on many criteria

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center




TRANSIMS Results

Input Data
= TRANSIMS can create aggregate results comparable to v
traditional tools S
= The microsimulation leads also to highly detailed snapshot ¢—|_ v
data, e.g. the exact location of every traveler at any given .G F
time il g A
=  The amount of data is difficult to comprehend, so effective § = =
visualization is essential ¥
— fourDscape and the Balfour visualizer - oo e
— ArcGIS and similar GIS tools (uDig etc.) v
— The original TRANSIMS visualizer Results

— Google Earth and NASA World Wind

— Tools currently being developed at NCSA
e Metropolis

e Ray-tracing Results

— Batch movie tools developed at Argonne
— NEXTA, developed by the University of Utah

= New tools developed at TRACC as part of TRANSIMS Studio

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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TRANSIMS Challenges

= TRANSIMS models are significantly more complex than
traditional transportation models
— Data intensive, although much of the detailed network is generated
based on rules by default

— TRANSIMS is a research tool, and needs to be open for future
extensions as well as integration with other tools

— Due to the microsimulation approach replacing the volume delay
functions, CPU demand is enormous

— TRANSIMS requires some basic programming skills compared to other
modeling software

— Technical support is limited due to the open source nature of the
project

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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The Original TRANSIMS Software Design

= TRANSIMS consists of a set of over 60 executables that read
and write files for each other’s consumption

— This approach makes it easy to extend functionality or interface with
other software

— Each executable is configured using a specific control file, with a total
of about 1500 different control keys

— TRANSIMS by itself provides a rudimentary script and control file
writer (RunSetup) that is rarely used

— While the executables and data files are cross-platform compatible,
the user’s scripting in batch files or shell scripts is not cross-platform
compatible

— Experience shows that it will take 6 months to a year to become an
effective TRANSIMS user

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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The TRANSIMS Studio Software Application

= TRANSIMS Studio is an add-on to unmodified TRANSIMS
executables that simplifies the use of TRANSIMS significantly

" |t consists currently of four major components

— Transims RTE: A python run time environment module that provides a
reasonably simple API to provide full cross-platform capability for
TRANSIMS in an extensible object-oriented framework (not to worry —
this sounds complicated but is simple compared to traditional use)

— Transims GUI: A graphical user interface that allows access to all
source and generated data files and controls the program flow for a
complex TRANSIMS model

— Transims VIS: An interactive visualizer that allows also for the
generation of videos through a graphical user interface

— Transims EDT: An integrated network editor that is fully aware of the
TRANSIMS network topology

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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How to get TRANSIMS Studio

A |

[kl
|

| Find...

v [ mmn v Page~v Safety~ Tools~ @@~ ”

=  Google for “TRANSIMS Studio”

Y
u D OW n I O a d t h e I n sta I | e r fro I I I e TRANSIMS Studio | Download TRANSIMS Studio software for free at Sourcngge.net - windows Internet ... | =|E By .|1
S F @ u L/ |E http://sourceforge.net/projects/transim - | 3 | X 'z;' TRANSIMS Studio L '|
Ource Orge ﬁFauuri‘t5|{éw~ng|E‘§m@v el
. e . . | B3 TRANSIMS Studio | Download TRANSIMS Stu.. ‘_| G- ~ [ dh v Pagev Safetyv Tooks~ @~
=  Administrat tall ded
INIStrative Install neede E
ourczm FIND AND DEVELOP OPEN SOURCE SOFTWARE
=  QOptionally, d load th
p I O n a y; OW n Oa e Find Software  Develop Create Project Blog Site Support  About
AI exa n d r | a d a ta Set a S a n SourceForge.net > Find Software = TRANSIMS Studio E
exa m p | e m TRANSIMS Stl.ldlo Alpha by hubertley
File Download - Security Warning ] | Files | Support | Develop
Do want t save this file? . . . .
veu o unor e The TRANSIMS Studio application is an integrated development environment for the
@ Mame: TRANSIMS-Studio-0.9.9-Win.exe TRansportation ANalysis and SIMulation System (TRANSIMS). Components include
Type: Application, 53.5MB a run time environment to execute TRANSIMS in parallel, as well as a full featured
From: woxel.dl.sourceforge.net GUL
20% of ...NSIMS-Studio-0.9.9-Win.exe from voxel.dlsource.. = [ 51| 2¢ | p
Run ] [ Save ] [ cancel | screenshots Download Now! . or | View all files »
v W
While files from the Intemet can be useful, this file type can r . .
9 potentially ham your computer. i you do not trust the source, do not = hitpiitransimsstudio.sourceforge.net
un or save this software. What s the risk? |
..NSIM5-Studic-0.9.9-Win.exe from voxel.dl.sourceforge.net TS EDIT
| J
Estimated time left: 2min 20 sec (10 5MB of 53.5MB copied) Show project details
Download to: Temporary Folder
Transfer rate: 314KB/Sec
Close this dialog box when download completes Ratings and Reviews @
Open ‘ | T i | l Cancel I Be the first to .pust a .text review of TRANSIMS Studio. Rate and review a project by clicking thumbs up or '
thumbs down in the right column.
@ SmartScreen Filter checked this download and did not report ary | 4 LI} | [>
threats. Report an unsafe download. @ Intemet | Protected Mode: On fa v ®100% -
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\
TRANSIMS RTE (the Run Time Environment)

= TRANSIMS RTE is a Python Module that encapsulates the executables and
makes scripting easy

— Maximum flexibility for users by providing access to TRANSIMS from within
one of the most powerful programming languages available today

— Full caching of results and data files minimizes CPU time for restarts and
alternative model runs

— Syntax-aware control key objects create meaningful error messages and
appropriate job termination upon errors

— Multi-threading and remote execution allow parallelization through
partitioning on an arbitrary number of CPUs and computers

— Full cross-platform compatibility of scripts through virtualization of partitions
and work queue execution

=  While this all sounds fancy, it makes running models truly much easier —
but the RTE targets advanced users and capabilities rather than novices

= Simplified mechanisms for beginners are being conceptualized

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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TRANSIMS Studio GUI (Graphical User Interface)

- TRANSIMS StUle haS iﬁ:;ﬁ;ﬂggq;@g. ATransimsGUNAlexandria\RTE Alesandriapr” aphical User

Project Files and Tool Sequences

been developed based on oren]

|3 Project: "EATRANSIMS\ TransimsStudio\Source\Trunk J4|

U Do St e Conrol s TRANSIMS StudiO resnea sesiomment nsirommes

modern integrated Sl

&) AlexRouterRuns.py
&) AlexMicrosimulaterRuns.py

d eve | (o) p me nt Bt s s~ TRANSIMS IDE/RTE Version 0.9.9

|3 ConvertTrips Control Files Context Sensitive Help Introduction to TRANSIMS Studio
. -3 RouterRuns Control Files
[ MicrosimulatorRuns Control Files IEANEIVE IDE Intoduoton Argonne National Laboratory
environments suchn as [ElE—— e g e
Source Network Files e

{3 Source Trip Tables and Diumnals This software has been developed as part of the TRANSIMS Open Source project. k provides an integrated development
- TRANSIME RTE Documentation envirenment (IDE) for TRANSIMS by combining a number of compenents that work seamlessly with each other. The visiole

. .
&) HBO SOV AP.ot part of the IDE & the graphical user interface (GUI) that alows for accessing all data, scripts, documentation, and help
~&2 HBO_SOV_AP_Diurnal.tt pages in a single fully integrated application. The IDE supports the development of Python 2.6 user scripts, driven by the
&) HBO_SOV_PABt S| TRANSINS Run Time Environment (RTE). The RTE is a Python module that automates much of the complex interaction
&) HBO_SOV_PA Diurmal.ot between the different TRANSIMS modules.

HEW_HOV3_AP. RIE/IDE Rule Editor
8 T e This release replaces an early stage version of the TRANSIMS Visualizer application. It is based on readily avaiable GIS

|| &) HBW_HOV3_PA.bt . technology, allowing for the creation of complex data-driven dynamic visualizations in a two-dimensional approach. Whie:
) HBW_HOV_AP_Diural.ot == some pseudo-30 capabilties are inciuded, ifs emphasis is on 20 high qualty movie rendering, providng both abstract
1 ; roadway as el as on top of satslite and orthorectified data sets. New concepts such as
g :x’:ﬁ:ﬂ; A Biumal ot Gynamic heat plats and regional traffic signal path visualizations allow developers to more quickly interpret their models

access to all input and i

) HBW_SOV_AP_Diurnal it

. ) Hew SOV PAbt

data files related to the Sl
_ _ , Grmomasrosvunise ||| G WIIIN eseoiecmonott  t tss bnost_

model in a click and point 8 it ®

%) Truck_Diumal.bt

a

i

Furthermore, a network editing application is being implemented as part of the IDE to provide advanced network ediing
capabilties. A prototype of the network edtor had been developed with Visual Studio using Managed Visual C=+, an
approach that proved too expensive and error-prone for general roll-out and in addition lacked important features. The
TRANSIMS IDE, based on the vxPython 2.8 package is a much more capable development platform for rapid prototyping,
and it will form the basis for a much advanced network editor. The current network editor can be opened, but functionalty
is limited and should not be used at this time by end users.

This is one of the first alpha versions of the TRANSIMS IDE and related applications. They have been developed to work =

interface — '
= Models are developed as
Python scripts and are
executed under the
control of the GUI
U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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TRANSIMS Studio GUI (Graphical User Interface)
o o 0 R BT o e e A wpener-i LI [Cof ADDICAL Liser 10l =/=5)

File Edit View Run Help
NEN=N= R RERERSREIENCRON
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E|- Python Scripts and Control Files M
Alex.ConvertMet.py

{4 Alex.ConvertTrips.py
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-2 REQ SOV_AP.tdt
{5 HED AP Diur

T will perform a network conversion
ffic signal details and transit details
ata files.

Event (*Plot the raw ne

£
£
£
£

Control = ControlKeys (' AreNet', 'Net .Alex.ArcNet Inputs.ctl')
Control.Run ("ctl/Nec.Alex.hrcNet Inputs.ctl')

Event (*Create and plot the refined network')

Control = ControlKeys (' TransimsNet', 'Net.RAlex.TransimsNet.ctl') i

[ m | 3 i

4l
X

SBVW_HOV3_PA. txt x] X JHEW_HO'-I’_PA_DiumaJ.tIrt x

ORG DES TRIPS “ || START END SHARE
El 5 0.00 0.25 0.000000
36 0.50 0.000000
4% HBW_SOV_AP.bt 37 0.75 0.000000
(&) HBW_SOV_AP_Diurnal bt 37 1.00 0.000000
4% HBW_SOQV_PA.bdt 37 1.25 0.000000
{5 HBW_SQV_PA_Diurnal txt

I -{&) HBW_TRANSIT_AP_Diurnal tt
4% HBW_TRANSIT_PA_Diurnal.bet
4% HBW_WALK_AP. bt L
{5 HBW_WALK_PA.bt

{4 Trip_Factors.bd

B Truck_Diurnal.tet
B
« 1 b

[ »

SEESRRBEBER

>»> Script execution has ended <<<

ENTRANSIMS\ Transims5studic\Source\ Trunk\TransimsGUNAlexandria\ RTE\Alex. ConvertMet. py H

e ———

‘ U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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v

TRANSIMS Studio GUI -
Project Files

U.S. Department of Transportation

Existing files can be grouped by adding them
from the disk

Groups can be hierarchical and can be
grouped in any arbitrary manner that is
logical to the user

— E.g., network files can be grouped together, or
trip tables, or Python scripts

— Order and grouping are completely up to the
user
The entries are basically simple references to
files on the disk that can be easily accessed
within the environment

Basic SVN functionality provides version
control if desired

1 Project: "EATRAMNSIMS, TransimsStudio\Source\ Trunk =
=L Python Scripts and Control Files

ﬂ Alex.ConvertMet.py

-4 Alex.ConvertTrips.py

a Alex.RouterRuns.py

a Alex.MicrosimulatorRuns. py
a AlexVisualize.py

]i ConvertMet Control Files
]i ConvertTrips Control Files

£

£

Eg---ﬁ RouterRuns Control Files
(-8 MicrosimulatorRuns Control Files
Eg---ﬁ Visualize Control Files
Eg---ﬁ Source Metwork Files

|:-:|-“ Source Trip Tables and Diurnals

% HBO_SOV_AP.txt

4% HBO_SOV_AP_Diurnal.bet
4% HBO_SOV_PA.bxt

4% HBO_SOV_PA_Diurnal.bxt
-4 HBW_HOV3_AP it

-G HBW_HOV3_PA.bxt

4% HBW_HOV_AP_Diurnal.bxt
--{) HBW_HOV_PA Diurnal.tet
4% HBW_KNR.b

4% HBW_PNR.bxt

4% HBW_SOV_AP.bet

4% HBW_SOV_AP_Diurnal.tut
% HBW_SOV_PA.bdt

4% HBW_SOV_PA_Diurnal.tt
% HBW_TRANSIT_AP_Diurnal.txt
% HBW_TRANSIT_PA_Diurnal.txt
A% HBW_WALK_AP.txt

A% HBW_WALK_PA.txt

4% Trip_Factors.tut

a Truck_Diurnal et

R -

* |

m |

m

TRACC Transportation Research and Analysis Computing Center
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TRANSIMS Studio GUI - Python Code Editor

= A powerful code editor is included to simplify writing scripts
= Python syntax is color-coded to make programming easier

= Online help is accessible — e.g., select a key word and press F1 to get specific
help

= The code window allows simple Python code to be written based on the RTE
library

1 |# -
2 # This is the first script a user should run. It will perform a network conversion B
3 # by running TransimsMet, and then add traffic signal details and transit details

4  #to complete the fine-grained TRAMSIMS network data files.

5 # =
[

7 from TransimsRTE import *

8

8 varBIMNDIR='"C:/Program Files/TEANSIMS Studio/Bin32; C:/Program Files (x86)/TRANSIMS Studio/Bin3; b
10
11  |Event ('Plot the raw network')
12
13 Control = Controlkeys (' ArcNet', 'Net.Alex.ArcNet Inputs.ctl')
14 |Control.Run {'etl/Net.Rlex.hrcNet Inputs.ctl')
15
16 [Cvent('Create and plot the refined network')
1F
18 |Control = Controlkeys (' TransimsNet', 'Het.Alex.TransimsHNet.ctl') I

4| - . | ' b
U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Executing TRANSIMS Python Scripts

Tool Sequence
..=== Plot the raw network ===

=- ArcNet

- Met.Alex.ArcMet_Inputs.ctl - CONTROL_FILE

- Net.Alex ArcMet_Inputs.prn - REPORT_FILE

=) Input Files

Input_Shapetd - NET_SHAPE_TABLE
Turn_Prohibition.tst - NET_TURN_PROHIBITIC
Input_Nodetd - NET_MODE_TABLE
Input_Zonet - NET_ZOMNE_TABLE
Route_Nodes.bd - ROUTE_NODES_FILE
Route_Header.bt - ROUTE_HEADER_FILE
Input_Link.tit - NET_LINK_TABLE

# This is the first script a user should run. It will perform a network conversion
# by running TransimsMNet, and then add traffic signal details and transit details
# to complete the fine-grained TRANSIMS network data files.
#

from TransimsRTE import *
var.BINDIR = 'C: /Program Files/TRERNSIMS Studio/Bin32; C:/BI
Event ("Plot the raw network')

Contral = ControlKeys (* ArcNet ', 'Net.Alex.ArcNet Inputs.ctl')
Control.Run (*ctl/Net.Rlex.ArcNet_Inputs.ctl')

II - Summary Results A
-~ === Create and plot the refined network === 3 Event ("Create and plot the refined network") ¥
- TransimsNet |
- Net.Alex. Transimshg.ctl - CONTROL_FILE
ll - Met.Alex. TransimsMepyrn - REPORT_FILE
=) Input Files

- Turn_Prohibition.tet ET_TURN_PROHIBITI(
-~ Input_Zonetet - NI
- Keep_Mode_Listbdt -
- Input_MNodebd - NET_|
-~ Input_Linktd - NET_LINI
- Input_Shapetxt - NET_SI
.- Pocket_Lane - NEW_POCKET )
- Activity_Location - NEW_A
- Signal_Warrants - NEW_SIGMNA

TRENSIMS RTE (Run Time Environment) Version 0.3.3.105 (hubertley)
Transportation Research and Rnalysis Computing Center
Zrgonne MNationzl Laboratory

Host Name: C33572¢
Host Architecture: xB8&
Host Processor: x8€ Family € Model 15 Stepping 10, GenuineIn
Host Platform: Windows-Vista—&.0.8002Z-5P2
Eython Versiom: Z.&8.4
Number of Cores: 2
System Time: Tue Rug 24 01:03:58 2010

H - Shape - NEW_SHAPE_TABLE Operating System: Windows
- Lane_Connectivity - NEW_LANE_C
- Parking - NEW_PARKING_TABLE 0.00:00:00 [11]

. Link - WEW LIMNK TABELE DPlot the raw network

- Mode - NEW_MNODE_TABLE

control key container for "ArcHet”
control keys for "Avclet" from "Net.Blex. AvcNet Inputs.ctl™ =

TRACC Transportation Research and Analysis Computing Center




Executing TRANSIMS Python Scripts

v

3 N x - - U W LA L > = - = 52 7
17 TRANSIMS Studio 099 - Project "E\TRANSIMS\TransimsStudio\Source\ Trunk\ ransimsCUNAB@ndria\RTEWieandriapi” ) 3 I 1D TS (=[@] % ]
File Edit View Run Help
] e Y=Malafalcici=mcor
Project Files and Tool Sequences x
[ Home ] anlex.ConvertNet.py ] Route_Header.bct )(l ¥ X
Dou ble_CIlck to ROUTE NAME MODE TTIME HEADWAY 1 HEADWAY_ 2 HEADWAY 3 HEADWAY 4 HEADWAY 5 HEADWAY 6 F =
(| B AT2.0 BUS 83 0 30 15 30 15 30 4
Open FII e 2 AT21 BUS 83 0 30 15 30 15 30 4
nitnddl TROLFILE 3 ATS_Q BUS 0 30 15 20 15 0 4
NetAlex. o - REPORT FILE 4 ATS 1 BUS 0 15 El 15 30 4
& Input Fil 5 AT61 BUS 0 30 15 30 4
Tnput - NET_SHAPE_TABLE 6 AT O BUS 15 30 4
Turn ion.xt - NET_TURN_PROHIBITIC 7 ATE_O BUS =, 30 4
Input| febe - NET_NODE_TABLE 8 AT8 1 BUS File-format Independent 20 4. |
Input | fnetd - NET_ZONE_TABLE 9 AT4 O BUS H 30 4
Routcodestst - ROUTE_NODES FLE 10 sl s @ Tabular Data Viewer 2 '
Route Header.xt - ROUTE_HEADER_FILE 11 ATI0_O BUS 30 4
Tnput_Link.tt - NET_LINK_TABLE 12 AT101 BUS 0 20 4
- Summary Results 213 AT3O BUS 0 30 4
.. === Create and plot the refined network === 1 14 AT31 BUS 0 30 4
& TransimsNet 15 ATI_O BUS 0 20 4
----Net.AIex.TrEHSfmsNet.ctl - CONTROL_FILE 16 ATT I BUS 0 0 4
----Net.AIe:lt.TranmmsNet.prn - REPORT_FILE 20 BLUEI RAPIDRAIL 10 0 3 5 12 5 g 7
=5 I“P#t F"eps " T TURN PROLIBITIC P BLUEO RAPIDRAIL 10 0 8 6 12 6 8 2
-+ Tum_Prohibition.bd - NET_TURN. 2 VELLOWI  RAPIDRAIL 6 0 8 6 1 6 8 2T
- Input_Zonetst - NET_ZONE_TABLE 4 m D
. Keep_Mode_Listbd - KEEP_NODE_LIST
- Input_MNode.bt - NET_NODE_TABLE Execution Log Files x
-~ Input_Link.td - NET_LINK_TABLE Alex.Convertiietlog ¥
- Input_Shapetxt - NET_SHAPE_TABLE g
)~ Output Files TRANSIMS RTE (Run Time Environment) Version 0.9.3.105 (hubertley)
----Pocket_Lane - NEW_POCKI—.‘I’_LANE_TABLE Transportation Research and Rnalysis Co i
. Activity_Location - NEW_ACTIVITY_LOCATIO Argonne National Laboratory
- Signal_Warrants - NEW_SIGMALIZED_MODE_T . . ca35728
ast ame - ‘
- Shape - NEW_—S_HAPE—TABLE Host Rrchitecture: xB8&
- Lane_Connectivity - NEW_LANE_CONMNECTIV Host Processor: x86 Family & Model 15 Stepping 10,
- Parking - NEW_PARKING_TABLE Host Platform: Windows-Vista—&.0.6002-5D2
... Link - NEW_LINK_TABLE EBython Versiom: Z.&.4
-Node - NEW_NODE_TABLE Humbez of Cozes: 2
L m 4 o minne cormessenier 2 System Time: Tue Aug 24 01:03:58 2010
4 LI 3 Operating System: Windows -

U.S. Department of Transportation
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Context-Sensitive Help

$#———- Input Files
NET DIRECTORY

NET NCODE TABLE
NET LINK TABLE
NET SHAPE TABLE
HET ﬂ ZONE TABLE

ROTT]
RO1T]

_HEADER_FILE
NODES_FILE

Sinputs
Input Node.CTxHC

Input Link.tCXHC
Input_ Shape.txt
Input Zone.THT

Route Header.txt
Route Nodes.txt

Fully Cross-Referenced

@ Help: NET_SHAPE_TABLE ,

Help System

=

B e 5480 & A

Contents | Index |5earch

[(boolcmarks]

Highlight and
Press F1 to
Open Help

=4 Keys: Input Netwark
----- KEEP_MODE_LIST
----- MET_ACTIVITY_LOCATION_TABLE
----- MET_DETECTOR_TABLE

----- NET_DIRECTORY

----- MET_LANE_CONNECTIVITY_TABLE
----- MET_LAME_UUSE_TABLE

----- MET_LIMNK_TABLE

----- MET_MNODE_TABLE

----- MET_PARKING_TABLE

----- MET_PHASING_PLAN_TABLE

----- MET_POCKET _LAME_TABLE

----- MET_PROCESS_LINK_TABLE

----- MET_SHAPE_TABLE

----- MET_SIGNALIZED_NODE_TABLE

----- MET_TIMING_PLAN_TAELE

----- NET_TOLL_TABLE

----- MET_TRANSIT_DRIVER_TABLE

----- MET_TRANSIT_ROUTE_TABLE
=4

RICT T ARICTT A e n e T

Il T | »

*) (A

m

----- MET_SIGNAL_COORDINATOR_TABLE —

NET_SHAPE_TABL

The shape table key is optional. If specifies the name of the TRANSIMS shape file
within the network directory. The full path and file name for the shape table is
constructed by appending the value of this key to the value of the NET_DIRECTORY
key. If the shape table is provided, all links and link related offsets are drawn
based on the shape of the link.

This key has been documented in 3 TRANSIMS tool descriptions!
Key Syntax

s Type: str
» Group: Keys: Input Network

Related Tools

- ArcDelay - ArcMet - ArcPlan - ArcProblem - ArcRider - ArcSnapshot - ArcTraveler
- DynusTHet - EnhanceMet - IntControl - LineSum - Progression - SideFriction -
Subarealet - TransimsMet - VISSIMMet -

U.S. Department of Transportation
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TransimsVIS Software Goals

TransimsVIS is designed to bridge the current shortcomings TRANSIMS has to
easily display and decipher results once the program has run. The development
was undertaken with several metrics in mind:

Backwards Compatibility: The software would have the capability to display any
of the current shape files being produced by TRANSIMS ArcUtilities

Interactivity: Allow users to interact with snapshot (and other types of) data
spatially and temporally

Movie Production: Allow users to capture frames and render movie files for the
purposes of presentation material

Creative Visualizations: Provide creative paradigms for visualizing complex data
concepts such as congestion

Cross Platform: As TRANSIMS is cross platform, the visualization software should
be as well. It will be integrated with the concurrently developed TRANSIMS Studio
software package.

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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N
Backwards compatibility: ESRI ShapeFile Designer

= The software’s interaction with shape
files is handled through the open o cones
. [ I I I

source program shp2img and the |

[ Add to Custom Colours

S IDD V IDD

corresponding underlying .map files S DG o |
Opacity
u] 100 100
. : J
= The Design Tab has several functions: -
— Changing Color and Opacity of Layers D.I_;, IIIIIIIIIIIII 1 IIIIIIIIIIIIIII §
— Im po rti ng Sha pe La ye rs [Remove Selected Layer ] [UnSeIect all Facilities ]
‘Water MAJ0R
SimArea_Buildings HEAWYRAIL
LIGHTRAIL
. ) . RAMP
— Altering Color, Opacity, and Width of ALHAY
. . . . EXPRESSWAY
individual facility types LocaL
— Importing Satellite Layers e L )
Remaove Sateliite Layer
L ]
U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Backwards compatibility: GIS functionality

= Animportant aspect of visualization
is to be able to provide a connection
to the underlying attributes of a
network through selection

= There are three enabled selection
modes
— Link
— Node
— Vehicle
= |n addition, there is a compatibility
with the underlying TRANSIMS plan
file which allows a user to see a
vehicle’s full route upon selection

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Interactivity: Navigation

Tran5|msVIS also offers a pseudo 3D feel with mouselnteractlve rotation and
perspective transforms '

.‘~:_ -

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Interactivity: Visualizing Time-Dependant Data

= There are several ways to navigate through time-dependant data with TransimsVIS
— The time slider bar allows quick navigation between key frames
— The user can step forward one frame at a time
— The user can play the data at various speeds and varying levels of interpolation

Timel 1700 o a1t | Speed Play stap Y ! ®
-
= |

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Interactivity: Waypoint System

A very popular feature in other mapping software

is to save locations and move between them over
time.

The waypoint system available in TransimsVIS has
the following features

— Saving locations and times in a user-managed list

— Returning to saved locations and times

— Posting several locations and times which can be

used during animation or movie production to create

cinematic camera movements and multiple points of
view

07:01:07 A1 [

-~

| Add Camera Waypaint | | Clear Selected Waypoint

| Goto Selected Waypoint | | Use Path

25200.0,0,0.4,401799.0,4637934.41183,434985, 4,456 1034, 488 17
25250,0,0,0.4,413002, 199588, 4530397, 74897, 421295, 799658, 4645 172, 76805
25320,0,0,0.4,418979, 59543, 4647046,93575,427 189, 703209, 4652821, 95483

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Interactivity: Satellite Imagery

=] TransimsVIs

(e l@=

=  TransimsVIS supports web-based acquisition of satellite imagery

= Routine connects to www.msrmaps.com (previously www.terraserver.com) and
downloads satellite tiles

These tiles are assembled on the fly and placed in back of the dynamic imagery canvas

Tiles are cached in a repository on the hard drive so once they are downloaded, they
need not be downloaded again

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Movie Production

= Making a movie using TransimsVIS is fairly
straightforward
— Configure the interactive mode so that it looks
as desired for the start point for your movie

— Click the “Create Frames” button to begin
generating frames — minimize the window or
watch as each frame gets rendered

— When the movie encompasses the time interval
desired, click the “Stop” button

— Use the “Render Movie” button to alter the
movie name, FPS, and bit rate

— Confirmation runs ffmpeg in the background to
generate the movie requested —

Render Movie

X

Mavie Name |Myr\‘10\tie o | L " J

Time| - - oo | Speed |4 v|[ Flay ][ Stop ] o
rames Fer Secon
Frames Step Forward

‘ ’ [ Confirm ] [ Cancel J

., U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Creative Visualizations: Congestion Indicators

= The Heat Plot feature incorporates the
following concepts:

— Generates heat every step wherever a
car is found.

— Cars generate more heat the slower
they moves.

— Between time steps, the heat spreads
to neighboring regions.

— Over time a region will cool back down
as it stops experiencing congestion.
= The Probe Vehicle feature incorporates
the following concepts:

— A random percentage of vehicles are
selected to be “probe” vehicles

— These cars are drawn larger so they are
visible on the system level

— This allows the user to easily
understand what the average driver is
feeling in various regions at one time

\ U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Creative Visualizations: Vehicle Categorization

Customize Colors E
Minimum Speed in Category (m/s) Calor

=

1

;

. e

= TransimsVIS offers several options for categorizing vehicles and probe vehicles
— Coloration by speed

— Coloration by passengers

— Coloration by vehicle type

— Probe selection by percentage
— Probe selection by vehicle type
— Probe selection by input list

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Creative Visualizations: Signal Synchronization
Indicators

= Viewing signals at a system-level
perspective is a very challenging task
due to the ease of over-loading the
visual system with all the possible
information.

= The TransimsVIS system-wide signal
viewer incorporates the following
ideas:
— Utilization of a conveyor technique to

naturally direct the eyes to detect
healthy synchronization patterns

— Option of using arrows to indicate
directionality for static plots

— Fading and slowing of arrows as red
signals are encountered

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Creative Visualizations: Local Signal Systems

i

e - - ) N "t = ok
%1{‘ i; : i": ; ¥z “ ?J,fl L' % | v - :‘-. ' = ".;;"‘» F HE 1 ‘T | . 1

Local signals can be enabled in addition to the regional signal paradigm

These signals are used to evaluate operational characteristics in a visualization:

— Arrows indicating which protected phases are enabled at a given time

Color shading based on amount of time remaining in a given phase (from green to
black)

Full integration with the TRANSIMS system event file for accurate depiction of actuated
signals
U.S. Department of Transportation
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Creative Visualizations: Driver’s Perspective

= TransimsVIS offers the following technique to allow the user to see what the
average driver experiences on their trip
— Zoom in and rotate to nearly the driver’s perspective
— Attach the camera to a car
— Follow the car second by second (or finer) through a portion of their trip

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Creative Visualizations: Transit and Trucks

= Currently TransimsVIS supports three Transit-specific visualizations and has special
modular 2D models for trains, buses, trucks

— Display of full route upon selection of the vehicle
— Acircle displaying the relative ridership to other transit vehicles being drawn
— Coloration of circle based on passenger volume categories

., U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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Creative Visualizations: Case Comparisons

= TransimsVIS offers a capability to spawn a copy of the visualizer to be used in case
comparisons and synchronize the navigation between the two copies. Paired with
the ability to save configuration files, this becomes an effective way to perform a

case study.

B3 TransimsVIS
File Edit View Tools Help

Rotation around Z (degrees CCW from

Qualty Level (5=Best 1=Worst): War
[x

Static Fitering Level (4=Best 1=\Worst

1 -

Enable Additional Static Fitering

D =

Qualty Level (S=Best 1=Worst): Want

(2

Static Fitering Level (4=Best 1=Worst

[ Enable Additional Static Filtering

Dynamic Fitering Level (4=Best 1=Wc | &S}

PR

[7]Enable Addtional Dynamic Filtering|

U.S. Department of Transportation

-
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TransimsEDT - Software Goals

= Network Editing is a vital element of transportation modeling facilitating
the construction of a traffic network which matches the real world as
closely as possible

= TransimseEDT development focused on the following improvements:

— Installation — available as a “drop-on-desktop” executable or
traditional installer

— Performance — greatly improved satellite system and editing
operations

— User Interface — surveyed users to develop the most intuitive editing
keyboard/mouse shortcuts

— Consistency with TRANSIMS Studio Open Source paradigm
— Written in Wx Python for fast and flexible development

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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TransimsEDT - Performance

Efficient network drawing
algorithm

— A4-tiered drawing algorithm &&=
allowing optimal network e
draw speed across all editing | =
modes, zoom levels, and =
platforms T

Loading of satellite imagery
greatly improved

— Web-based acquisition of
satellite tiles

— Hard drive caching of
previously fetched satellite
tiles for quick access in the

future
— Efficient image assembly
algorithm
U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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TransimsEDT - General Features

= Project file constructible by menu
— Utilizes TRANSIMS “.ctl” format for modification later
— Allows quick project save/load
= Full “undo” system
— Intelligent undo system determines when to undo a group of actions
— All edits are able to be undone
= Save states
— Save intermediate state in memory and rollback to it later
— When finished can export a hard copy of network tables to TRANSIMS format

Create Project

TRAMSIMS Directory and Shape File Specdifications
Satellite Repository (optional)
Project File Name {optional)
Metwork Directory:
MNodes:
Links:
Shapes:
Route Nodes:
Route Header:
UTM EPSG Projection Code Confirm
EPSG Code: - [ Cancel ” Save ]

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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TransimsEDT - Network Editing Controls

Navigation Mode:

i Navigation Mod
— Modes - redefines hotkeys and mouse avigation Hlods

operations based on mode selected ST eI EEe e
Data Options:
— Undo Changes - removes last change

— Save Changes — saves changes in memory

[ Rollback Changes ]

— Rollback Changes — removes all changes

made since last save Sateliite Options
Satellite Options: B
— Options — select for coverage and o
performance
Template System: [ Add Template ] [ View Template ]
’ Clear Template ] [ Unselect Template ]

— Add Template — creates a template of
node/link

— Clear Template — removes template

— Unselect Template — previously selected
template no longer highlighted

— View Template — examine template

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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TransimsEDT - Navigate and Select to Edit

Select To Edit

= (Clicking a link or node
initializes edit mode

Navigate

= Use mouse
— Left click and hold to pan
— Scroll wheel to zoom

= Use arrow keys to pan
— Left €
— Right =
- UpA
— Down ¥

= Use(=or+)/-tozoom

= Mouse-over to highlight node/link

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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N
TransimsEDT - Navigate and Select to Edit

Select to edit

Node A Node B Facility Type and Use Attributes

Node ID: Node ID: Type:
| 10881 11175 MAJOR| v [ ]
Elevation: Elevation:

0 0 [ Any [CIsov Truck

View Link
Easting: Easting: Walk ["THov2 [ Light Truck Att ri b u te S
[420538.3 [422144.6 [ Bike [[IHov3 [ | Heavy Truck

Northing: Northing: V] Auto [JHova  []Rail — double click on link

| 4648300.5 [ 4647647.5 [[]Taxi [ IBus [ | Restricted

= View Node

Attributes
Node A to Node B Copy and Swap Node B to Node A At Node A (Origin) At Node B (Origin)

Lanes: Lza,n,e; So,et,b,ask, ,Sdetba,cls — double click on

2
node

Left Turn Pockets: Copy A->B | | eft Turn Pockets:

General Attributes Length Override
[]Link D {9107 Name [Cliength  [1733.95752255

Right Turn Pockets:

Right Turn Pockets:

0

0 & Copy B->A 0 P [ IBearing [ IBearing
0 :

0 v
Speed Limit:
0
Free Speed:
22.4
Capacity:
1620

Notes

Notes:  Network Link

0 v
Speed Limit:
0
Free Speed:
22.4
Capacity:
1440

Confirm

Cancel ][

Save J

Reshape Link

— left click on link and

backspace key

Move shape point
or intersection

— left click, hold,
move and release

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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N
TransimsEDT - Add Network Elements

Add Network Elements

= Link Drawing
— Left Click on Map or Node to start drawing a
Link
— Extend link with mouse, add shape points
with left click
— Terminate link with “Enter” or by clicking on
an existing node
= Shape Modification

— Left Click on existing link to add a shape
point at that point

— Use mouse to move shape point and left
click to place

= Link Splitting
— Ctrl + Left Click on existing link to split it

— When drawing link, Ctrl + Left Click on
existing link to split it and terminate link at
that point

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center
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TransimsEDT - Transit Editing

Transit Editing Menu

® Check which routesare a-
damaged, invalid, or incomplete o5

= Add or Delete a route

- Routes (51-100)

- Routes (101-150)
- Routes (151-200)
7 Routes (201-250)

= Auto-Correct Routes using mini- 2 o om
routing routine

----- Routes {251-300)

- Routes (351-400)
- Routes (401-450)
@ Routes (451-500)
- [E Routes {501-550)
H & Routes (551-600)
= Route Display Box flvetoerpend
- Routes (651-700)

& Routes (701-750)

— Double click to zoom to route 7 Routes (751-300)
-{#--Routes (851-900)
— Check to display Bl
- {#- Routes {1001-1050)
- [#-Routes (1051-1100)

— Bold — Damaged - Rt 1500
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Transit Route

Display

Selected Route in
Aqua, others in
Purple

Green circle
indicates the route
starting point, Black
circle indicates
route ending point

Red circle indicates
start of route brealk,
Purple circle
indicates end of
route break
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Transit Route
Building

= Red links indicate
suggestions for

Transit Accessible
path choices

= Left click on link to
extend route path to
that link

= Left click on node
(Red circle with black
circle) to select node
for deletion

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center

55

v



v

Credits and Acknowledgements

GIS visualization materials were mostly developed at Argonne based on the TRANSIMS
tools developed by AECOM for USDOT

Chicago road and transit network data used in some of the examples was provided by
the Chicago Metropolitan Agency for Planning

USDOT provided the funding for the development of these training materials

USDOT provided the funding for the TRACC computing center and the resources
necessary to perform these training session

Some figures have been developed for USDOT by Prof. Antoine Hobeika, Virginia
Polytechnic Institute, Civil and Environmental Engineering

The presentation is in part based on materials provided by USDOT at a training course in
November 2006

U.S. Department of Transportation TRACC Transportation Research and Analysis Computing Center



